When measuring the domain shrinking velocity of GdFeCo single layer film, which is an expanding layer of Magnetic AMplifying MO System (MAMMOS)1), scattering was seen in the shrinking velocity when the effective driving field was over 100 Oe. Walker's limit was thought of as the cause of the scattering, and then the damping constant was determined to be 0.29. When the in-plane field was applied, the scattering disappeared, and an increase in shrinking velocity was seen.
Introduction
In MAMMOS, when a small domain in the recording layer is copied to the readout layer, the domain expands to an enhanced readout signal. After the expansion, the domain should be collapsed for reading out the next information. The velocity of the expansion and the shrinking of the domain raises as an important parameter which determines the readout speed of MAMMOS. The shrinking speed was derived by dynamic observations of the shrinking processes under the pulse magnetic field for shrinking. We already reported2) the method and the dynamic observation results of the film used for the MAMMOS readout layer. In this report Walker's critical field Hcr and the dumping constant a were derived from the dynamic observation results.
We also showed by experiment, when the in-plane field is applied, the wall velocity becomes proportional to the effective driving field, and is it faster than without an in-plane field, even after Walker's break down takes place. 3.2 Case without an in-plane field Walker3) carried out analysis on the perturbation of a domain wall, including an exact solution of the spin distribution throughout a wall moving in response to an applied magnetic field. According to Walker's analysis for the motion of the infinite plane Bloch wall, the critical field Hcr is shown as equation (2). (2) In Fig. 2 , examples of observed domain shrinking processes at Heff = 94 Oe, both without and with an in-plane field, are shown. When an in-plane field was applied, the shapes of the domain during the shrinking process were different from that without an in-plane field. The direction of the applied in-plane field is also shown in Fig. 2 . The change of domain diameters during shrinking processes were measured by using the Fig. 2(a) and (b) . Fig. 2(b) shows that there was a field applied in-plane, which causes the domain to form an elliptic. Here the major and minor axes were measured.
In Fig. 3 , the domain diameter as a function of time in the shrinking process is shown for the cases without a field applied in-plane, and with a field applied in-plane. In the latter, the major and minor axes and their average are plotted as functions of time.
We estimated the domain shrinking speed from the gradient of domain diameter as a function of time in Fig. 3 .
Where there was no field applied, the domain shrinking speed is 80 m/s. Where there was a field applied in-plane, it was 110 m/s. These experiments showed 135Oe of an in-plane field makes the domain shrinking speed 43%
faster than without an in-plane field. Moreover, in Fig. 1 , an in-plane field suppresses the scattering of wall velocity over Walker's break down.
When there was no in-plane field, the circular domain shrank keeping its shape. When there was an in-plane field, the circular domain once changed into an ellipse, then it became circular again, and disappeared. In the former case, the ratio of the major and minor axes is less than 1.05 during the shrinking process. However, in the later case, the ratio increased from 1.0 at the beginning to 1.5 in the middle, and then decreased to 1.0 just before collapsing. The major axis of the elliptical shape of domains was aligned parallel to the in-plane field. Both ends of the elliptical domains on the major axis moved slower than the others. So an in-plane field not only affects the shrinking speed, but also affects the pinning field. Fig. 3 Time dependence of domain shape during shrinking. Without an in-plane field (Hpara=0), the diameter of the domain is plotted. With an in-plane field (Hpara-135Oe), major and minor axes and also the average value of those two are plotted. 4 
